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Abstract 
 

The Association of Visa Status and Health Outcomes in South Georgia’s Migrant 
Farmworker Population 

By Kate Wheeler 
 

Background: Although Latino immigrants to the US have been frequently noted to have 
better health than the general US population (the “Latino health paradox”), there is little 
research on the health of one specific group of US Latinos—migrant farmworkers. Due 
to their marginalized status and the dangerous nature of farmwork, they may be at risk 
for poor health outcomes. 
Objective: This study examines the prevalence of several health outcomes (specifically 
anemia, elevated blood pressure, high blood glucose, and overweight/obesity) among a 
population of migrant farmworkers. These health outcomes are compared across H2A 
visa status to determine whether there are significant health differences in documented 
and undocumented workers; they are also examined in the context of the general US 
population. 
Methods: A temporary summer clinic has provided health services to this population 
since 1993. For this study, data was extracted from the past ten years (2003-2012) of 
clinic records (n=2599) and health outcome prevalences calculated.  These prevalences 
were compared across H2A visa status using chi-square tests of association. Logistic 
regression was used to calculate age-adjusted odds ratios for each health outcome, 
based on visa status. Results from the National Health and Nutrition Examination 
Survey (NHANES) were used for comparisons with the general US population. 
Results: Overall, the prevalence of overweight/obesity was lower among farmworkers 
than in the general US population (57% vs. 73%), as was the prevalence of hypertension 
(24% vs. 34%). However, the prevalence of high or elevated blood glucose was much 
higher (74% vs. 46%). H2A visa-holders had significantly worse body mass index and 
blood glucose measurements than undocumented farmworkers (p<.0001). The 
prevalence of anemia was equal in both groups, although quite high at 33%.  
Discussion: In light of rising rates of obesity and diabetes in Mexico, it is possible H2A 
workers are predisposed to these conditions—they return home after each growing 
season, while undocumented workers cannot. It is also possible that the pay differential 
between the two groups impacts food choices, and therefore health. There is a need for 
additional research examining the causal pathways between visa status, food insecurity, 
and poor cardiovascular health outcomes in this population. 
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Chapter One: Introduction 

Farming has long been a vital part of the US economy, and since the 1800s, immigrant 

farmworkers have played a major role in crop production and harvesting (National 

Center for Farmworker Health, 2008a). Today approximately three million farm 

laborers, many of them immigrants from Latin America (National Center for 

Farmworker Health, 2012), help to produce nearly $300 billion dollars worth of 

agricultural products annually (US Department of Agriculture, 2007). Although little 

data on farmworker health is available, the few studies that do exist indicate that the 

people who produce the country’s agricultural bounty are some of the unhealthiest in 

the nation; not only are farmworkers at risk for many of the health problems that 

plague America’s poor—obesity, diabetes, cardiovascular disease, and hypertension—

but the nature of farm work frequently results in additional health issues, such as 

musculoskeletal injuries and skin conditions. 

 

Purpose 

This study investigates the cardiovascular health of farmworkers in South Georgia by 

examining levels of blood glucose, blood pressure, and hemoglobin in the study 

population from 2003 to 2012, as well as body mass index from 2011-2012. An 

additional objective is to determine whether any of these health outcomes differ 

between workers with H2A visas and those without. These aims are explored through 

the following research questions: 
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1. What is the health status (specifically in regards to blood glucose, blood pressure, 

and hemoglobin levels) of South Georgia’s farmworker population? 

a. How does their health status compare to that of the US population as a 

whole? 

b. How do these health outcomes compare to those in the overall population 

of Hispanics in the United States? 

2. Do any of the above health outcomes differ significantly between farmworkers 

with H2A visas and those who are undocumented? 

3.  What trends can be seen in these health outcomes in the study population from 

2003-2012? 

 

Background 

The concerns of farm operators have played a role in shaping immigration legislation 

for much of the past century. The Immigration Act of 1917 was largely a prohibitive act 

meant to prevent “undesirables” from entering the country by imposing both a literacy 

test and a head tax, but under pressure from large farming operations in the South, the 

Secretary of Labor waived those demands for Mexican farmworkers, and over 70,000 

Mexicans entered the US under this act (Clark & Marshall, 1917). Although the Great 

Depression decreased labor demands (and many Mexicans were deported during this 

time period), the need for workers rose again with the United States’ entry into World 

War II (Balderrama, 2006). In 1943, the US and Mexico signed the Bracero Accord, 

allowing for the importation of Mexican workers to support US agriculture (Hidalgo, 
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Navas, McGurk, Walker, & Mecker, 1943). This program continued until the 1960s, 

when immigration reforms brought about the H2A visa program, under which 

farmworkers still enter the country to this day. However, the variable and time-

sensitive nature of farm work, coupled with the advance notice required for H2A work 

permits, means that some farmers are unable to hire sufficient laborers through the 

H2A program (Austin, 2002). In addition, the Immigration Control and Reform Act 

(ICRA) of 1986 granted legal status to many Mexicans living in the United States and 

increased border security, in an attempt to halt unauthorized migration (Durand, 

Massey, & Parrado, 1999). In reality, this policy backfired as the reforms “…did not 

deter undocumented Mexicans from heading northward or prevent them from crossing 

the border so much as they discouraged them from returning home." (Durand et al., 

1999). Additionally, the legislation triggered further migration into the US as the family 

members of newly legalized immigrants attempted to join them—and many of these 

migrants were unauthorized (Durand et al., 1999). Today, undocumented immigrants 

contribute considerably to American farm work—the most recent National Agricultural 

Workers Survey reported that 50% of farmworkers in the Southeast (Alabama, Florida, 

Georgia, and Mississippi) were undocumented (Sologaistoa, 2011).  

 

The problem 

Broad Public Health Implications 

Despite the massive contributions farmworkers make to the US agriculture industry, 

and by proxy, its economy, they receive very little in return. Almost 30% of farmworker 
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families have incomes below federal poverty guidelines, and very few of them have 

health insurance (Carroll, Samardick, Bernard, Gabbard, & Hernandez, 2005; 

Rosenbaum & Shin, 2005). This poverty, combined with a lack of access to public 

benefits (including health care, housing and fair labor standards), creates a set of 

circumstances that negatively impact the well-being of farmworkers and their families 

(Hawkins & Valdez, 2001). Occupational injuries are common, as are rashes and skin 

conditions resulting from pesticide exposure (National Center for Farmworker Health, 

2009). Poor housing conditions can lead to infections and increased disease transmittal 

(National Center for Farmworker Health, 2009). Although information on chronic 

disease among farmworkers is difficult to come by, evidence indicates that this 

population may be at increased risk for obesity and diabetes (Arcury & Quandt, 2007; 

Lighthall, 2001). Prevention and treatment of both acute and chronic health problems is 

a serious challenge, as the high mobility, legal status, and isolation of many 

farmworkers makes access to healthcare difficult (Rosenbaum & Shin, 2005). The 2001 

Binational Farmworker Health Survey found that “structural and behavioral factors 

impede agricultural workers from engaging in a regular, preventive pattern of health 

care”, meaning that serious diseases often go untreated, resulting in debilitating chronic 

conditions (Mines et al., 2001).   

Some states attempt to close this treatment gap by operating migrant health clinics in 

rural agricultural areas. However, funding issues and chronic staffing shortages mean 

that many of these clinics still struggle to reach their targeted clients; oftentimes 

outreach visits or temporary clinics run by local medical and dental schools are a key 
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means of service provision. In Georgia, the Federally funded State Office of Rural 

Health provides primary health care services for 21 counties at six sites (in 2010, over 

16,000 farmworkers were seen at these six centers) (Sologaistoa, 2011). The clinics offer 

non-traditional hours and bilingual staff to accommodate the needs of farmworkers. 

Families who derive at least 51% of their income from agriculture are eligible for 

services, and are charged on a sliding scale (Georgia Farmworker Health Program, 

2008). One such treatment center is the Ellenton Health Clinic, which serves Brooks, 

Colquitt, Cook, and Tift counties in South Georgia. The clinic offers primary care, 

including preventative services, diagnostics, a pharmacy, and case-management/health 

education. The clinic is also able to provide a set amount of additional care to uninsured 

farmworkers (Georgia Farmworker Health Program, 2008).  

In the summer, the Ellenton Clinic’s services are extended by the Farmworker Family 

Health Program (FWFHP). Student groups from Emory University’s Nell Hodgson 

Woodruff School of Nursing (along with dental hygiene, physical therapy, psychology, 

and pharmacy students from other Georgia schools) spend two weeks in South Georgia 

every summer setting up and staffing temporary health clinics at elementary schools 

and farm sites in the area. Over the course of those two weeks, between 800-1,000 

migrant workers and their families receive services free of charge (Wold & Layne, 2012). 

 

Knowledge Gap 

Although the generally poor health status of farmworkers across the nation has been 

well documented, specific details about the problems faced by farmworkers in South 
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Georgia are unknown. Additionally, previous studies of farmworkers in other states 

have included only a small number of workers, making it difficult to apply the results 

of those studies elsewhere. Questions also remain as to whether or not lack of H2A 

status is associated with poor health outcomes; there is some indication that the health 

of South Georgia’s farmworker population is not homogenous in regards to visa status, 

but this needs to be explored further (Hill, Moloney, Mize, Himelick, & Guest, 2011; 

Whalley et al., 2009). This study attempts to address this knowledge gap by 

documenting the health of this population and further elucidating the relationship 

between health and visa status. 

 

Significance of this study 

The study population is a vital component of the US food system; without the efforts of 

farmworkers, it would not be possible to support America’s multi-billion dollar fruit 

and vegetable industry. Thus, their health is essential to the nation’s food security. In 

Georgia, agriculture contributes more than $68.9 billion to the economy annually 

(Georgia Farm Bureau, 2013), thanks in large part to the efforts of over 90,000 migrant 

and seasonal farmworkers (Larson, 2008). However, there is a very small knowledge 

base surrounding the health and welfare of this population, making it difficult to 

deliver care that is targeted to their needs. Information surrounding the health of 

undocumented workers is particularly sparse; thus there is a need to generate 

additional research on the subject. The results of this study will be used by the 

Farmworker Family Health Program and the Ellenton Clinic to guide their clinical 
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practice and to plan future programming. These organizations may also use the study 

results in grant applications or reports to secure future funding for their work—this 

reporting is especially important for the Ellenton Clinic, which is federally funded. 

Additionally, the results of the study may be used by advocacy organizations and 

immigrant-rights groups to lobby for better working conditions and improved 

healthcare for farmworkers across the US. 

 

Definitions of terms 

Agriculture: Although the term agriculture is used differently by different states and 

organizations, it is defined by the Georgia Office of Rural Health (which runs the 

Georgia Farmworker Health Program) as “farming of land in all its branches: 

cultivation, tillage, growing, harvesting, and preparation and processing for market or 

storage that occurs on the farm.” This definition includes Christmas tree farming, pine 

seedling planting, and nursery work, but excludes livestock, lumber production, and 

off-farm processing.  

Anemia: Hemoglobin (measured with a HemoCue device) is used as a proxy for 

anemia in this study. The FWFHP defines anemia as a hemoglobin level below 14.0 𝑚𝑔/

𝑑𝐿; this is the cutoff used throughout this study. 

Blood Glucose: As fasting blood glucose measurements could not be guaranteed for 

this study, the labels “pre-diabetic” and “diabetic” were not used. Instead, blood 

glucose was categorized as “high” (> 125 𝑚𝑔/𝑑𝐿), “elevated” (100 − 124.9 𝑚𝑔/𝑑𝐿), 

“normal” (60.0 − 99.9 𝑚𝑔/𝑑𝐿), or “low” (< 60 𝑚𝑔/𝑑𝐿). 
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H2A Status/H2A Worker: This term is used throughout the study to refer to workers 

who are employed under the US Department of Labor’s H2A guest worker program, 

which grants visas to agricultural workers. It is important to note that while US citizens 

can be employed under the H2A program (and in fact, employers must first recruit 

them before offering jobs to non-citizens) the vast majority of H2A laborers are from 

Latin America. 

Hypertension/Elevated Blood Pressure: The Farm Worker Family Health Program 

defines any blood pressure measurement above 135/90 𝑚𝑚𝐻𝑔 as abnormal or high; 

measurements above this cutoff are described interchangeable as “hypertension” or 

“elevated blood pressure” throughout the study. However, the FWFHP does not 

actually diagnose farmworkers with hypertension based on a single measurement; 

those with elevated readings are referred to the Ellenton Clinic for follow up. 

Migrant Farmworker: According to the Georgia State Office of Rural Health, a migrant 

farmworker is an individual whose “principal employment is in agriculture on a 

seasonal basis and who establishes a temporary abode for the purposes of such 

employment”.  Dependent family members are included in this definition, as are former 

migrant farmworkers who no longer work due to age or disability. The majority of the 

participants in this study are migrant farmworkers.  

Obese: Obesity is defined as a body mass index (BMI) of 30 𝑘𝑔/𝑚2 or greater; for this 

study, no further distinctions beyond this cutoff are made (e.g. morbidly obese, super 

morbidly obese). 
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Overweight: A person having a body mass index (BMI) between 25.0 𝑘𝑔/𝑚2  and 

29.9 𝑘𝑔/𝑚2 is considered overweight for this study. 

Seasonal Farmworker: The definition of seasonal farmworker is similar to that of a 

migrant farmworker, except that seasonal farmworkers do not earn an income from 

agriculture all year round, as they live in one location (instead of traveling from job to 

job). 

Unauthorized Worker/Undocumented Worker/Non-H2A Worker: For the purpose of 

this study, unauthorized or undocumented farmworkers are persons who lack legal 

authorization to work in the US, yet are employed in agricultural labor (typically to 

meet work demands not filled by H2A visa-holders). Undocumented migrants arrive in 

the US in a variety of ways, for a variety of reasons—some were brought here as 

children and have lived in this country most of their lives, while others arrived more 

recently, for the promise of work or to reunite with family. “Undocumented” is a 

colloquial term and not a technical one, as non-H2A workers may have documents 

relating to their identity or immigration status, yet still lack work authorization. 
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Chapter Two: Review of the Literature 

Latino Migration and Health 

In the 2010 United States census, 47% of America’s foreign-born population reported 

having Hispanic or Latino origins—approximately 18.8 million people (US Census 

Bureau, 2012). Thus, although the majority of US Latinos (63%) are native born, Latino 

immigrants make up a significant proportion (16%) of the US population (US Census 

Bureau, 2012). 

Factors typically associated with migration such as stress, lowered socioeconomic 

status, language barriers, limited access to healthcare, and change in diet might 

reasonably be expected to cause poor health in immigrant populations (Lassetter & 

Callister, 2009). However, while US Latinos have higher poverty rates, lower education, 

and lower rates of health insurance than the general population (Abraido-Lanza, 

Dohrenwend, Ng-Mak, & Turner, 1999; Vega, Rodriguez, & Gruskin, 2009), the 

expectation of poor health does not appear to bear out for this group—they are in fact 

healthier than the rest of the US population. This so-called “Latino health paradox”, 

where Latino immigrants are healthier despite a worse profile of risk factors, is a well-

documented phenomenon. Latino all-cause mortality is lower than that of both whites 

(A. J. Thomas, Eberly, Neaton, & Smith, 2005) and the general US population (Vega et 

al., 2009). However, Latino health appears to decline with time spent in the US. Patterns 

of deteriorating health can be seen post-migration, especially in coronary heart disease, 

body mass index, blood pressure, and depression (Lassetter & Callister, 2009). Mexican-

born migrants have better cardiovascular health profiles than their US-born 
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counterparts (Sundquist & Winkleby, 1999), and a 2009 study found that diabetes 

prevalence among Latinos increased with generational status and length of stay 

(Ahmed et al., 2009). 

There are several possible explanations for this paradox. One theory is the healthy 

migrant effect, which states that there is a positive selection bias for healthy Latinos in 

the US because those who are healthier and more able are the ones who choose to 

migrate. However, US-born Latinos also have lower mortality relative to US-born 

whites, and several studies argue that this difference cannot be due to selection 

(Abraido-Lanza et al., 1999). It is actually still possible that selection does contribute to 

the health of these US-born Latinos, especially for second-generation Latinos whose 

parents were highly selected; these children share many traits with their parents, 

including a home, and so are likely to share their health. However, it is unlikely that the 

paradox can be fully explained by the healthy migrant effect. Another possibility is the 

“salmon bias”: those in poor health return to their country of origin, where their deaths 

are not counted.  There is some evidence that Latinos who return to Mexico are in worse 

health than those who remain in the US (S. H. Ullmann, Goldman, & Massey, 2011), but 

this difference still does not explain the full difference in mortality rates (Turra & Elo, 

2008; S. H. Ullmann et al., 2011). The salmon bias has also been contradicted by a study 

that examined mortality among two US immigrant populations where this theory 

should not apply: Cubans (who face barriers to return migration) and Puerto Ricans 

(whose deaths are counted in US statistics). The study found that these groups still had 

lower mortality rates than whites (Abraido-Lanza et al., 1999).  Another  possible 
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explanation for this paradox is that behaviors and psychosocial factors relating to 

Latino culture are protective against poor health, although this hypothesis has not been 

systematically tested (Abraido-Lanza et al., 1999). Barcellos et al have recently posited 

that there is no paradox—they argue that the Latino health advantage is actually an 

artifact of existing cases of diabetes that go undiagnosed until after migration to the 

United States (Barcellos, Goldman, & Smith, 2012). Although further research needs to 

be done, and no conclusive determination can yet be made about the reasons for the 

Latino health paradox, it is likely that all of the above explanations play some part. 

One group of US Latinos that appears to have worse health than the general population 

is migrant and seasonal farmworkers (MSFWs) (National Center for Farmworker 

Health, 2012). There are several important factors that may explain this difference. 

Aside from the dangers associated with farm work which may contribute to work-

related illness and injury, the protective factors of family and community are not 

available to many in this population. Migration within the US can disrupt social 

services and networks that protect against health risks—following a migrant stream and 

participating in it over several years may help families build social networks and 

communities along the route, but services to assist with this process are still limited 

(Borre, Ertle, & Graff, 2010). It is also possible that a significant proportion of the US 

Latino population has been excluded from many of the studies on Latino health. 

Migrant farmworkers are, in general, difficult to access and follow for studies, due to 

their isolated and temporary living conditions; obtaining health data on undocumented 

immigrants is even more difficult, as they are ineligible for many services and many of 
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them actively avoid being contacted by anyone with an “official” presence. Thus there 

may be significant differences in health between the Latinos in these studies and those 

who enter the US without documentation. This is especially relevant to the MSFW 

population, as only about half of all US farmworkers have legal authorization to be in 

the country, either through citizenship, a green card, or the H2A visa program (Carroll, 

Georges, & Saltz, 2011). Additionally, the early life experiences of farmworkers may be 

very different socioeconomically from other US Latinos. Based on associations between 

poor fetal growth and development of cardiovascular disease, Barker hypothesizes that 

these early life experiences can create a dangerous sort of fetal programming, where 

babies who are undernourished become highly susceptible to the effects of an affluent 

diet later in life (Godfrey & Barker, 2001). It is possible that many farmworkers may be 

“programmed” from the very start to have worse health than other Latinos; once they 

arrive in the United States and are exposed to a relatively more affluent lifestyle, they 

are at greater risk for cardiovascular disease than their counterparts. 

 

The H2A program 

For over 60 years, farmworkers from Latin America have been a key component of the 

United States’ agriculture industry. The Bracero program, which ran from 1942-1964, 

allowed four million workers into the US to address labor shortages, and upon its 

termination in 1964, the program was replaced with the H2 Temporary Guest Worker 

program (the H2A visa is for agricultural workers, while H2B visas are given for non-

agricultural jobs)(National Center for Farmworker Health, 2012). Farmers who recruit 
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employees under the H2A visa program must first actively recruit available US citizens 

for any open positions and are required to meet certain minimum standards for all 

employees as outlined by the US Department of Labor: they must pay minimum wage, 

supply housing that complies with Occupational Safety and Health Administration 

(OSHA) standards, provide either three hot meals per day (which they are allowed to 

charge for) or convenient and free cooking facilities, and cover some of the 

transportation costs of employees (US Department of Labor, 1952). However, these 

minimum standards become, in effect, maximums, because any US citizen who desires 

a higher pay rate or more benefits is no longer considered “available”, at which point 

farmers are free to recruit workers who will settle for the minimum (Geffert, 2002). It is 

also worth noting that the H2A terms contain no specific clause of action to enforce 

these work conditions, meaning that workers have no way to insist upon their rights in 

court if violations occur (Geffert, 2002).  

 

Farmworker demographics 

How are migrant and seasonal farmworkers counted? 

The US migrant farmworker population is difficult to measure due to their high 

mobility, language barriers, and variable legal status, but several surveys do attempt to 

enumerate this population. The National Agricultural Workers Survey (NAWS), 

performed under a Department of Labor contract, interviews between 1,500 and 4,000 

farmworkers every year in an effort to determine the demographic, employment, and 

health characteristics of the U.S. crop labor force (National Agricultural Workers 
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Survey, 2011). Interviews are conducted at farm sites, in three cycles each year (to reflect 

the seasonality of agricultural work) (National Agricultural Workers Survey, 2011). 

Interviewers record information on the demographic characteristics and composition of 

the respondents’ household, the respondents’ employment and migration profile, 

income, benefits, use of social services, housing, health, safety, and legal status 

(National Agricultural Workers Survey, 2011). Migrant health clinics and state agencies 

may also conduct surveys from time to time, but these are typically performed on an ad 

hoc basis as need arises (or as funding can be found). For example, in 1999 California 

conducted a statewide Agricultural Worker Health Survey, wherein 654 workers 

completed in-person interviews, comprehensive physical examinations, and personal 

risk behavior interviews, but the survey has not been repeated since (Villarejo & 

McCurdy, 2008). The USDA Farm Labor Survey provides regional and national 

estimates of the number of farmworkers, average hours worked, and wage rates 

(National Agricultural Statistics Service, 2009). This data is used by the USDA and US 

Department of Labor to estimate the demand for seasonal agricultural labor (National 

Agricultural Statistics Service, 2009). In addition, the US Department of Labor tracks 

and reports figures on H2A visas, although these numbers of course count only those 

farmworkers who are employed by the H2A program (US Department of Labor, 1952). 

The National Center for Farmworker Health (NCFH) is a non-profit corporation located 

just south of Austin, Texas, dedicated to improving the health status of farmworker 

families; their online resource center contains over 5,000 different farmworker-related 

materials (National Center for Farmworker Health, 2008b). Finally, the Migrant 
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Clinician’s Health Network, based in North Carolina, provides support to clinicians 

who care for migrants, and their website (http://www.migrantclinician.org/) includes 

a resource database covering a wide variety of issues. 

 

A demographic portrait 

Estimates indicate that there are more than three million migrant and seasonal 

farmworkers in the US today (National Center for Farmworker Health, 2012). In 2011, 

the US State Department granted 55,384 H2A visas (US Department of State, 2012). 

However, data from the National Agricultural Workers Survey indicates that only 52% 

of farmworkers have legal authorization to be in the US, and only 33% are citizens; thus, 

H2A visa holders make up a small proportion (19%) of the United States’ agricultural 

workforce (Carroll et al., 2011).  Other information from the NAWS provides a 

demographic picture of who these farmworkers are: the majority of them are foreign 

born (72%), mostly from Mexico (68%), and male (78%), with an average age of 36 

(Carroll et al., 2005). Thirty-five percent of workers report that they cannot speak 

English “at all”, while only 30% say that they speak English “well” (Carroll et al., 2005). 

In addition, 23% of workers have an income below US federal poverty guidelines and 

only 8% have employer-supplied health insurance (a number that drops to 5% for part 

time and seasonal workers) (Carroll et al., 2005). 

 

http://www.migrantclinician.org/
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The dangers of farming 

Agriculture is consistently ranked as one of the most dangerous jobs in the US, along 

with construction, hunting, fishing, and mining (Myers & Steeg, 2004). In 2007, the 

United States had 25.7 deaths for every 100,000 agricultural workers, compared to an 

average of 3.7 deaths for every 100,000 workers in all other industries during the same 

year (National Center for Farmworker Health, 2009). A recent study of North Carolina 

farmworkers found that most of the participants reported that safe work practices were 

important to their grower, but they also reported behaviors for their employers that did 

not reflect a value for safety (such as failure to provide safety equipment); 95% of 

respondents believed they would be injured in the next year (T. A. Arcury et al., 2012). 

Farmworkers face frequent exposure to pesticides, which is most commonly associated 

with respiratory problems and skin conditions, but has also been linked to neurologic 

deficits, cancer, miscarriages, and birth defects (Arcury, Quandt, & Mellen, 2003). 

Respiratory problems may also be exacerbated by natural fungi and dust (Emmi et al., 

2010) while hot, wet working conditions increase the risk for skin conditions—the 

agricultural industry has the highest incidence of skin disease compared to all other 

industries (Bureau of Labor Statistics, 2011). Infectious diseases caused by poor 

sanitation and crowded conditions at work and housing sites, including inadequate 

washing and drinking water, are common among farmworkers (Early et al., 2006). 

Tractor overturns, runovers, entanglements, and highway collisions are the leading 

causes of death and serious injury in farming, accounting for about 250 deaths per year 

in the United States (National Agricultural Tractor Safety Initiative, 2011). In addition to 
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the injuries and deaths often caused by tractors and other farm machinery, 

musculoskeletal injuries are a common consequence of heavy lifting, stooping, and the 

repetitive nature of farm work (Emmi et al., 2010). Heat and sun exposure are also a 

concern, as farmworkers typically labor for 10-12 hours a day with little access to shade 

or water (National Center for Farmworker Health, 2009). In 2005, 20% of farmworkers 

reported no access to drinking water and cups, and only 2.8% reported having ever 

used sunscreen (Salas, Mayer, & Hoerster, 2005). 

 

However, despite the dangers of farm work and the inherent potential for illness and 

injury, utilization of healthcare services among farmworkers remains exceedingly low—

a 2009 survey of male farmworkers in North Carolina found that while self-reported 

skin conditions were extremely common (95% reported experiencing a problem in the 

past seven days), only 3.2% of participants reported a clinic visit in that same time 

period, and none of those clinic visits were for treatment of the skin condition (Feldman 

et al., 2009). A report published by the Kaiser foundation found that only 42% of 

women in farmworker families reported seeking early prenatal care compared to over 

three-quarters of women (76%) nationally (Rosenbaum & Shin, 2005), and data from the 

2006 and 2007 NAWS indicate that only 55% of farmworkers used any kind of 

healthcare service in the past two years (Hoerster, Beddawi, Peddecord, & Ayala, 2010). 

It is important to keep in mind that these low utilization numbers are not reflective of 

low healthcare needs; as noted above, migrant and seasonal farmworkers are often in 

poor health and they are at risk for a wide range of injuries and illnesses due to the 
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nature of their jobs (Rosenbaum & Shin, 2005). Rather, the low incidence of care-seeking 

behavior is due to significant barriers that farmworkers and their families face in 

accessing healthcare. 

 

Barriers to care 

A 2006 study of California farmworkers found that workers faced many barriers to 

receiving adequate care for occupational injuries and illnesses, including being sent to 

company doctors who trivialize injuries; being left without care; being forced to work 

despite injuries; and being offered cash payments not to report injuries (Lashuay & 

Harrison, 2006). A variety of factors may influence MSFWs ability and/or willingness to 

seek health care services: long working hours, low income, lack of health insurance, and 

risk of lost income during the time spent seeking care (Emmi et al., 2010). Hoerster, et 

al. examined factors associated with healthcare use for California farmworkers, and 

found that cost of healthcare was by far the biggest barrier (noted by 90.6% of 

respondents) (Hoerster et al., 2010); this issue is exacerbated by the fact that the majority 

of farmworkers are uninsured and ineligible for worker’s compensation (Schell, 2002). 

Other barriers identified in these studies were language difficulties, providers not 

understanding problems, fear of job loss, and lack of transportation (Feldman et al., 

2009; Hoerster et al., 2010).   

In Georgia, House Bill 87 was passed in 2011 (Ramsey et al., 2011), allowing law 

enforcement personnel to question the immigration status of suspects at roadblocks. 

Among its other provisions, the bill requires that anyone applying to receive a public 
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benefit show via a secure and verifiable document that they are a legal resident and to 

swear and sign an affidavit to that effect. Policies such as HB 87 have fostered a climate 

of fear among Georgia’s farmworkers, and many of them are reluctant to seek care for 

fear of drawing attention to themselves or their families (specifically, fear of 

deportation). 

 

Farmworkers and Cardiovascular Risk Factors 

In addition to health issues caused by poor workplace safety or sanitation, many 

farmworkers also experience conditions that are associated with an increased risk for 

cardiovascular disease, such as food insecurity, hunger, and consumption of processed 

foods and sodas (despite working all day with fresh fruits and vegetables). Many low-

income populations in the US regularly consume low-cost foods, which are high in 

calories but low in nutrients, increasing their risk for overnutrition disorders such as 

diabetes, high blood pressure, cardiovascular disease and obesity (French, Wall, & 

Mitchell, 2010); it appears that farmworkers are no exception. In a study of North 

Carolina farmworker families, two-thirds of participants reported a change in eating 

habits with immigration, consuming more processed foods, sodas, and meats in the US 

than they did in Mexico (Borre et al., 2010). A dietician who worked with many MSFWs 

in New York State notes that farmworkers are often “overwhelmed by the variety of 

available foods in this country, especially those of lesser nutritional value” (Brieger, 

2006). A study of MSFW families living near the US-Mexico border in Texas found the 

surveyed population to have a very high prevalence of obesity (66%), elevated blood 
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cholesterol (51%), high blood glucose (30%), and high blood pressure (30%), as well as 

anemia (23.2%) (Weigel, Armijos, Hall, Ramirez, & Orozco, 2007). All parents in the 

North Carolina study reported being concerned about being overweight and the 

development of obesity in themselves and their children, regardless of food security 

level; farmworkers reported that although they got plenty of exercise working in the 

fields all day, and did not eat much, their weight continued to increase each year (Borre 

et al., 2010). 

This last point illustrates how lack of access to food, regardless of nutritional quality, 

can also be associated with obesity. The connection between food insecurity and obesity 

(and its associated cardiovascular ailments) has been well documented in the general 

US population, and in Hispanics as a subgroup (Adams, Grummer-Strawn, & Chavez, 

2003; Leung, Williams, & Villamor, 2012; Pan, Sherry, Njai, & Blanck, 2012). It appears 

that MSFW may be at particular risk for food insecurity—in the North Carolina study, 

63.8% of families were food insecure, and of those, 34.7% experienced hunger (Borre et 

al., 2010). Levels in the Texas study were even higher, with 82% and 49% of households 

experiencing food insecurity and hunger, respectively; these numbers represent a two-

to-eightfold increase compared to figures for the general US population (Weigel et al., 

2007).  Additionally, a Georgia study of migrant farmworkers found that the overall 

prevalence of food insecurity was 62.8%, but the risk of food insecurity was nearly three 

times as high in non-H2A workers as in those who had H2A visas (Hill et al., 2011). 

Thus, if farmworkers are at risk for food insecurity, it is likely they are at risk for obesity 

and diabetes as well. 
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Knowledge gaps 

Lack of an H2A visa has been found to be associated with poor housing conditions 

(Vallejos et al., 2011), food insecurity (Hill et al., 2011), and workplace hazards (Whalley 

et al., 2009). Additionally, documentation status is a barrier to seeking and accessing 

healthcare (Feldman et al., 2009; Hoerster et al., 2010). However, it is not clear whether 

or not health outcomes in MSFWs differ by H2A status. This seems likely, given that 

H2A status appears to be associated with many predictors of health, such as housing, 

workplace safety, and access to care, but there is a lack of evidence for any difference in 

health based on documentation status. Furthermore, there is limited data on the extent 

of cardiovascular disease in migrant and seasonal farmworkers, although they appear 

to be at risk for such conditions. This paper attempts to address this knowledge gap by 

examining cardiovascular health outcomes in South Georgia’s farmworker population 

and then comparing health across H2A status. 
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Chapter Three: Methodology and Results 

Methodology 

Introduction 

The purpose of the study was to examine the general health status of South Georgia’s 

migrant farmworkers, especially in comparison to the general US population and 

Hispanic immigrants in the US, and to determine whether any of those health outcomes 

differ by H2A visa status. The Emory School of Nursing Farm Worker Family Health 

Program (FWFHP) has conducted annual 2-week clinics in South Georgia since 1993; 

clinic records from 2003 onward are maintained in an electronic database. For this 

investigation, de-identified data was extracted from the ten years of clinic records 

available electronically (2003-2012), and analyzed for trends and differences.  

 

Population and sample 

The study population was chosen based on ease of partnering with the FWFHP, a 

decision that was supported by the large health burden faced by this population. The 

FWFHP holds “night camps”, where adult migrant and seasonal farmworkers are seen 

after work, as well as children’s clinics at elementary schools during the day. Records 

from all clinics are maintained in the FWFHP database, but for this study, only the 

records from the night camps were used, and any patients under the age of 18 at those 

camps were excluded from the analysis. 

Women were also excluded from the study, due to poor coverage and small sample 

size—although they are eligible for care at the night camps, women make up a very 
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small proportion of the workers (less than 13%), and rarely present for treatment 

(though they sometimes receive obstetric or gynecological care at the Ellenton clinic). 

Thus, the actual study population is made up exclusively of adult male farmworkers. 

Coverage for the men is considered to be good at the farms visited, despite the fact that 

this is a very hard population to measure. However, the scope of the program still does 

not include all workers in the clinic’s four-county catchment area every year. 

 

Procedures 

The FWFHP is an annual program, held for two weeks each summer (timed to coincide 

with peak harvest season and thus the annual farmworker migration through South 

Georgia). Any migrant or seasonal farmworker is eligible for the program; citizenship 

or legal status is not a requirement and is not questioned by the program. Health 

screening and episodic care is provided; all services are free of charge. Students and 

other program volunteers drive to Ellenton in vans and cars full of supplies and are 

based in an area hotel for the duration of the 2-week program. Each night they caravan 

out to a farm site and set up clinic stations with tables, chairs, and medical equipment.  

Additionally, the Ellenton Clinic mobile health care unit with a generator is on-site each 

evening to provide a restroom, private exam room or refrigeration for medications if 

needed. 

While children get complete physical exams during the day at summer school, evening 

clinics are for episodic care only.  Farmworkers first check in at the clinic intake table, 

then proceed to the stations of their choosing; stations include blood pressure, blood 
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glucose, hemoglobin for anemia, body mass index (BMI), dental exams, foot care, nurse 

practitioner consults, and physical therapy (if referred by the nurse practitioner). 

Students and instructors administer treatment and record clinical data according to 

standard procedures. Before leaving the clinic site, patients turn in their charts at the 

exit station and receive a “goody bag” containing various hygiene items such as 

washcloths, toothpaste and toothbrush, soap, shampoo, new socks, and flip-flops. 

Data from all night camp and school charts are entered into both the Ellenton Clinic 

database and the School of Nursing database while in Moultrie.  All charts are returned 

to the Ellenton Clinic when the program ends due to HIPAA requirements. 

Retrospective de-identified information from the School of Nursing database on sex, 

age, camp, height, weight, body mass index, blood pressure, and blood glucose was 

then extracted from the database for this study; no additional surveys or questionnaires 

were administered to participants. 

 

Ethics 

Plans for data analysis were submitted to Emory IRB, and determined to be exempt 

from review, as only secondary clinic data with no personal identifiers were used. The 

PI did not have any interaction with the study participants. The director of the FWFHP 

and the Director of Research for the Nell Hodgson Woodruff School of Nursing at 

Emory University both granted permission to access and use the clinical data. 
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Data Analysis 

Cleaning and recoding 

The original dataset contained 3194 unique patient visits of all ages. Some participants 

(𝑛 = 180) were under the age of 18 and were excluded from the analytical sample. All 

women’s records, regardless of age, were also removed from the dataset (𝑛 = 415). The 

final dataset used for analysis, consisting of only adult male patients, contained 2599 

records.  

In some instances, multiple measurements existed for the same individual; in those 

cases, the last recorded measurement was used, as per FWFHP protocol.  Data were 

examined for improbable values, and exclusion criteria determined for each variable 

based on recommendations from Emory Nursing School staff. The chosen cutoff points 

were as follows: hemoglobin measurements below 6 𝑚𝑔/𝑑𝐿 or above 20 𝑚𝑔/𝑑𝐿, any 

BMI below 15 𝑘𝑔/𝑚2 or above 50 𝑘𝑔/𝑚2, blood glucose level under 50 𝑚𝑔/𝑑𝐿 or over 

500 𝑚𝑔/𝑑𝐿, systolic blood pressure below 40 𝑚𝑚𝐻𝑔 or above 240 𝑚𝑚𝐻𝑔, and diastolic 

blood pressure below 20 𝑚𝑚𝐻𝑔 or above 140 𝑚𝑚𝐻𝑔.  

Select variables were recoded according to FWFHP definitions. For hemoglobin, a 

measurement less than 14 𝑚𝑔/𝑑𝐿 was considered anemic and categorized as “anemic” 

(1); this is slightly more cautious than the WHO’s cutoff of 13 𝑚𝑔/𝑑𝐿 for men. Any 

hemoglobin level equal to or greater than 14 𝑚𝑔/𝑑𝐿 was considered “not anemic” (0). 

The Centers for Disease Control (CDC) defines hypertension as a blood pressure above 

140/90 𝑚𝑚𝐻𝑔; the FWFHP’s definition is only slightly different (135/90 𝑚𝑚𝐻𝑔). If an 

individual’s systolic blood pressure was above 135 𝑚𝑚𝐻𝑔, their diastolic blood 



27 
 

pressure was above 90 𝑚𝑚𝐻𝑔, or both, they were classified as “hypertensive” (1). If 

both measurements fell below the 135/90 𝑚𝑚𝐻𝑔 cutoff, they were placed in the “not 

hypertensive” (0) category. However, it is important to note that this is simply the label 

used for this study and that farmworkers were not diagnosed as hypertensive by the 

FWFHP based on this screening; individuals with a blood pressure reading above this 

cutoff were referred to the Ellenton Clinic. Blood glucose level was categorized as 

“high”, “elevated”, “normal”, or “low”; due to the walk-in nature of the clinics, a 

fasting blood glucose measurement could not be guaranteed, so these more cautious 

terms were used instead of the labels “diabetic” and “pre-diabetic”. However, as most 

participants came to the clinics straight from the fields, before having had a chance to 

eat, it is likely that their blood glucose levels approximated fasting measurements. A 

blood glucose level above 125 𝑚𝑔/𝑑𝐿 was classified as “high blood glucose” (4), while 

those with measurements between 100 − 124 𝑚𝑔/𝑑𝐿 were categorized as having 

“elevated blood glucose” (3). Any measurement between 60 − 100 𝑚𝑔/𝑑𝐿 was 

considered “normal” (2), while those below 60 were “low” (1) (these standards match 

those of the American Diabetes Association). Body mass index was divided into 

“obese”, “overweight”, and “normal” designations: a BMI between 25.0 𝑘𝑔/𝑚2 and 

29.9 𝑘𝑔/𝑚2 was classified as “overweight” and a BMI greater than or equal to 30 𝑘𝑔/

𝑚2 as “obese” (under 25 𝑘𝑔/𝑚2 was considered normal). The cutoffs for BMI were in 

accordance with CDC definitions. The blood glucose and body mass index variables 

were then further simplified into dichotomous variables to aid with statistical analysis. 

The “high” and “elevated” blood glucose groups were consolidated into the new 
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category of “abnormal blood glucose” (1) while normal and low blood glucose levels 

were re-labeled as “normal” (0). For body mass index, the “overweight” and “obese” 

classifications were combined as “above normal” (1), while “normal” (0) remained the 

same. 

A new variable was also created to indicate whether or not workers in a camp had H2A 

status. Three of the camps (referred to in this report as “H2A Farm 1”, “H2A Farm 2”, 

and “H2A Farm 3”) housed workers who were authorized under the H2A program; 

these were labeled as “H2A camps” (1), while the remaining sites were considered 

“non-H2A camps” (0).  

 

Statistical analysis 

Data were analyzed using SAS 9.3 (SAS Institute, Inc., Cary, NC). Simple descriptive 

statistics were calculated to provide an overview of the clinical data. The distribution of 

participants by camp and year was calculated. Univariate analyses were then 

performed with continuous variables (hemoglobin level, blood glucose level, BMI, and 

blood pressure) in order to determine the mean and standard deviation of each outcome 

for each year, as well as the overall mean. These statistics were calculated for all camps 

combined as well as separately for H2A and non-H2A camps. For categorical variables 

(hypertension, anemia, blood glucose, and BMI), the frequency distributions by 

category were calculated for each year and overall. These statistics were also calculated 

for all camps combined as well as separately for H2A and non-H2A camps 
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Unpaired t-tests were used to compare continuous variables in H2A camps and non-

H2A camps. Categorical health outcomes were compared using a Cochran Mantel-

Haenszel test because ordinal variables (the health outcomes) were being compared 

across two non-ordinal groups (camp status). The relationship between H2A status and 

each of the four outcomes of interest (anemia, hypertension, high blood glucose, and 

body mass index) was analyzed using logistic regression to calculate odds ratios and 

their 95% Wald confidence intervals. Crude models were created using each health 

outcome and H2A status, and then those models were adjusted for age and, in cases 

where it was significant, age-squared. A p-value of 0.05 was considered significant for 

all tests.  

 

Limitations 

The scope of this study was deliberately narrowed by the PI through the decision to 

eliminate women and children from the analysis. It is possible that by ignoring these 

more vulnerable segments of the population, the study fails to capture the true severity 

of health problems faced by migrant and seasonal farmworkers.  However, the intent in 

excluding women from the study was to make the results more accurate, as women did 

not consistently appear at the clinics from year to year and were a small proportion of 

the overall sample. This also eliminated the issue of undetected pregnancies impacting 

the anemia results. Children were also excluded in order to obtain a more homogenous 

sample; another researcher will be publishing an analysis of that data, so comparing the 

health of children and adults in this population will eventually be possible. 
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This study has several other limitations. Because the sample was limited to only 

FWFHP participants, the results may not be generalizable to the US farmworker 

population outside of the Southeast. In addition, as the clinics are optional and many of 

these health conditions are asymptomatic, workers with hypertension or high blood 

glucose may have felt healthy and declined to be screened. It is also possible that some 

workers were afraid of being diagnosed with a health problem, or afraid of attending 

the clinic because of recent immigration legislation, and thus avoided the screening. 

Another major issue is that out of necessity, each clinic visit was treated as an 

independent event, because the PI had no way of knowing whether or not a patient was 

a repeat from the year before. However, due to the travel patterns typically followed by 

migrant farmworkers, it is likely that some of the same patients were seen year-to-year, 

and thus not all measurements were truly independent. Finally, due to the cross-

sectional nature of the study, it is not possible draw causal conclusions about health 

outcomes and visa status; only associations can be inferred.  Nevertheless, an analysis 

of almost 3000 individuals is a significant contribution to the body of knowledge 

surrounding the health of South Georgia’s farmworkers, as their transient (and often 

undocumented) nature makes them an extremely difficult population with which to 

conduct research. 
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Results 

Descriptive Overview 

The final dataset used for analysis contained records for 2599 individuals; these were 

almost equally distributed between H2A (𝑛 = 1475, 57%) and non-H2A (𝑛 =

1174, 43%) workers. Data for body mass index was only collected in 2011 and 2012, so 

the sample size for that variable was comprised of only 238 workers, 134 of whom were 

classified as H2A. See Tables A1-A2 in the Appendix for details. 

 

The age of the workers ranged from 18 to 87 years, with mean age being 31 years. 

Overall, the workers had a mean blood pressure of 123/77 𝑚𝑚𝐻𝑔, a mean hemoglobin 

level of 14.5 𝑔/𝑑𝐿, mean blood glucose of 120 𝑔/𝑑𝐿, and mean body mass index of 

26.1 𝑘𝑔/𝑚2 (Table 1). When these variables were categorized according to FWFHP 

cutoffs, 32.5% of workers were anemic, 24.2% were hypertensive, 74% had abnormal 

blood glucose and 57% had an abnormal body mass index (Table 2).  
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Table 1: Distribution of Continuous Variables; all years (2003-2012) and all ages (18 years and 
older) 
 
Variable N Mean (SD) Median Min Max 
Body Mass Index 
(𝒌𝒈/𝒎𝟐) 

238† 26.1 (4.16) 26 18.1 46.8 

Hemoglobin 
(𝒎𝒈/𝒅𝑳) 

2159 14.5 (1.49) 14.6 7.1 19.3 

Glucose (𝒎𝒈/𝒅𝑳) 
 

2165 120 (36.49) 113 50 468 

SBP (𝒎𝒎𝑯𝒈) 
 

2427 123 (12.4) 122 82 182 

DBP (𝒎𝒎𝑯𝒈) 
 

2423 77 (10) 78 35 122 

Age (𝒚𝒆𝒂𝒓𝒔) 
 

2599 31 (9.6) 29 18 87 

†Data on this outcome was only collected in 2011-2012. 
 

Key Findings 

When categorical health outcomes were compared between H2A and non-H2A 

workers, body mass index and blood glucose were highly significantly different in the 

two groups (𝑝 < .0001; Table 2). Seventy-seven percent of H2A workers had 

abnormally high blood glucose, while only 70% of non-H2A workers fell into this 

category. Sixty-nine percent of H2A workers had an abnormally high BMI, a number 

that fell to 41% for those in the non-H2A group. There was also a statistically significant 

(𝑝 = 0.04; Table 2) difference in hypertension for the two groups, with 23% and 26% of 

H2A and non-H2A workers being categorized as hypertensive, respectively. However, 

the means of the two groups were the same (𝑝 = 0.09; Table A4, Appendix), and this 
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difference may not be clinically significant. The prevalence of anemia was essentially 

identical among H2A and non-H2A workers (32% and 33%, 𝑝 = 0.55; Table 2). 

Table 2: Comparison of health outcomes (categorical variables) between H2A and non-H2A 
camps 
All values given as n (%). An asterisk (*) denotes significance (p<0.05). 
Variable Overall 

n=2599† 
H2A Camps 
n=1475 

Non-H2A 
Camps 
n=1124 

Chi-square p-value 

Anemia      
Anemic 
(𝐻𝑏 < 14 𝑚𝑔/𝑑𝐿) 

701 (32.5) 378 (31.93) 323 (33.13) 0.35 0.55 

Hypertension      
Hypertensive 
(𝐵𝑃 > 135/90 𝑚𝑚𝐻𝑔) 

587 (24.2) 312 (22.64) 275 (26.34) 4.43 0.04* 

Blood Glucose      
Abnormal 
(𝐺𝑙𝑢𝑐𝑜𝑠𝑒 >
100 𝑚𝑔/𝑑𝐿) 

1603 (74.1) 933 (77.4) 670 (69.9) 15.32 <.0001
* 

Body Mass Index      
Abnormal 
(𝐵𝑀𝐼 > 25 𝑘𝑔/𝑚2) 

136 (57.1) 93 (69.4)
  

43 (41.4) 18.74 <.0001
* 

†The overall sample size for body mass index is 𝑛 = 238, as data on this outcome was only 
collected in 2011-2012. 
 

Results were also stratified based on age; workers were grouped as ages 18-39 or 40 and 

older. For the younger age group, the differences between H2A and non-H2A workers 

remained essentially the same as the overall findings—abnormal outcomes were 

significantly different for blood glucose and BMI (𝑝 < .0001), but not for hypertension 

and anemia (see Table 3). In the older age group, H2A and non-H2A workers did not 

exhibit any significant difference in health except for BMI, which remained highly 

significant (𝑝 < .0001) (Table 4). 
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Table 3: Comparison of health outcomes (categorical variables) between H2A and non-H2A 
camps among workers ages 18-39 years 
All values given as n (%). An asterisk (*) denotes significance (p<0.05). 
Variable Overall 

n=2095 
H2A Camps 
n=1187 

Non-H2A Camps 
n=908 

p-value 

Anemia     
Anemic 
(𝐻𝑏 < 14 𝑚𝑔/𝑑𝐿) 

543 (25.9) 287 (30.2) 256 (32.3) 0.33 

Hypertension     
Hypertensive 
(𝐵𝑃 > 135/90 𝑚𝑚𝐻𝑔) 

434 (20.7) 234 (21.2) 200 (23.8) 0.17 

Blood Glucose     
Abnormal 
(𝐺𝑙𝑢𝑐𝑜𝑠𝑒 > 100 𝑚𝑔/𝑑𝐿) 

1283 (61.2) 747 (77.1) 536 (69.5) 0.0004* 

Body Mass Index     
Abnormal 
(𝐵𝑀𝐼 > 25 𝑘𝑔/𝑚2) 

92 (52.0) 62 (63.9) 30 (37.5) 0.0005* 

 
Table 4: Comparison of health outcomes (categorical variables) between H2A and non-H2A 
camps among workers aged 40 years and older 
All values given as n (%). An asterisk (*) denotes significance (p<0.05). 
Variable Overall 

n=504 
H2A Camps 
n=288 

Non-H2A Camps 
n=216 

p-value 

Anemia     
Anemic 
(𝐻𝑏 < 14 𝑚𝑔/𝑑𝐿) 

158 (31.3) 91 (39.22) 67 (36.6) 0.59 

Hypertension     
Hypertensive 
(𝐵𝑃 > 135/90 𝑚𝑚𝐻𝑔) 

153 (30.4) 78 (28.6) 75 (37.0) 0.053 

Blood Glucose     
Abnormal 
(𝐺𝑙𝑢𝑐𝑜𝑠𝑒 > 100 𝑚𝑔/𝑑𝐿) 

320 (63.5) 186 (78.5) 134 (71.7) 0.11 

Body Mass Index     
Abnormal 
(𝐵𝑀𝐼 > 25 𝑘𝑔/𝑚2) 

44 (72.1) 31 (83.8) 13 (54.2) 0.012* 
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To further examine the associations between H2A status and health outcomes, odds 

ratios were calculated and adjusted for age. The odds of having an abnormal BMI were 

more than three times as high in H2A workers as in those without H2A status 

(OR=3.217, 95% CI: 1.882, 5.499 and adjusted OR=3.105, 95% CI: 1.775, 5.430; Table 5). 

The odds of having abnormal blood glucose were almost 1.5 times as high in H2A 

workers as in non-H2A workers (OR=1.432, 95% CI: 1.180, 1.739 and adjusted 

OR=1.469, 95% CI: 1.211, 1.782; Table 5). The odds of hypertension were nearly 20% 

lower in H2A workers than in non-H2A workers (OR=0.818, 95% CI: 0.679, 0.987 and 

adjusted OR=0.817, 95% CI: 0.677, 0.987; Table 5). Anemia was not significantly 

associated with H2A status. 

Table 5: Crude and adjusted associations between H2A status and health outcomes 
An asterisk (*) denotes significance (p<0.05). 
Variable Crude Odds Ratio (95% CI) p-value Age-Adjusted Odds 

Ratio (95% CI)† 
p-value 

Anemia     
Anemic 
(𝐻𝑏 < 14 𝑚𝑔/𝑑𝐿) 

0.947 (0.790, 1.134) 0.5523 0.943 (0.787, 1.131) 0.5270 

Hypertension     
Hypertensive 
(𝐵𝑃 >
135/90 𝑚𝑚𝐻𝑔) 

0.818 (0.679, 0.987) 0.0355* 0.817 (0.677, 0.987) 0.0357* 

Blood Glucose     
Abnormal 
(𝐺𝑙𝑢𝑐𝑜𝑠𝑒 >
100 𝑚𝑔/𝑑𝐿) 

1.432 (1.180, 1.739) 0.0003* 1.469 (1.211, 1.782) <.0001* 

Body Mass Index     
Abnormal 
(𝐵𝑀𝐼 > 25 𝑘𝑔/𝑚2) 

3.217 (1.882, 5.499) <.0001* 3.105 (1.775, 5.430) <.0001* 

†Anemia, hypertension, and blood glucose models adjusted for age (continuous form), body 
mass index model  adjusted for age and age squared 



36 
 

Other Findings 

Figure 1 and Figure 2 show trends over time. Prevalences appear to hold steady from 

2003-2012, with a few exceptions. In 2008, blood glucose levels spiked dramatically for 

both H2A and non-H2A workers, and then dropped far below their 2007 levels the 

following year (Figures 1-2). However, the prevalence of abnormal blood glucose in 

both groups has since returned to its previous levels. Without additional information, it 

is impossible to identify the causes of these spikes and dips, but given the immediate 

return to previous levels, it is likely that a systematic data error occurred that year 

(either during collection or recording). Anemia in non-H2A workers spiked in 2009, and 

although the prevalence went back down the following year, it has not quite returned to 

its pre-2009 levels. Overall, health outcomes were remarkably consistent over the 10 

year period.  

Figure 1: Health Outcomes in H2A Workers, 2003-2012 
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Figure 2: Health Outcomes in Non-H2A Workers, 2003-2012 

 
 

Comparisons to Other Populations 

Abnormal Body Mass Index 

Overall, 57% of the study participants were overweight or obese. While this prevalence 

may seem high, it is actually much lower than in the US population as a whole. 

According to data from the 2007-2010 National Health and Nutrition Examination 

Survey (NHANES), the age-adjusted prevalence of overweight and obesity for men 20 

years of age and older was 73.3% (National Center for Health Statistics, 2012a). The 

prevalence for non-Hispanic white men was similar at 73.6%, while for Mexican-

American men it was 81.3% (National Center for Health Statistics, 2012a). Among study 
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41%, while the prevalence for H2A workers was 69%— a value that approaches the 

national figures, but is still considerably lower. 

Hypertension 

Twenty-four percent of the study participants were hypertensive; this value was 

slightly higher for non-H2A workers (26%) and slightly lower for those with H2A status 

(22%). NHANES data from 2007-2010 show that the prevalence of hypertension in men 

ages 20 and older is 33.9% (National Center for Health Statistics, 2012b). White men and 

Mexican men experience similar rates of hypertension, at 34.1% and 36.3% respectively 

(National Center for Health Statistics, 2012b). Based on these statistics, it appears that 

the farmworkers in this study have better blood pressure than the general population. 

However, it is important to note that hypertension was defined by the NHANES as 

blood pressure greater than 140/90 𝑚𝑚𝐻𝑔, while the FWFHP used a cutoff of 135/

90 𝑚𝑚𝐻𝑔; this difference in definitions may account for at least some of the difference 

in prevalence. 

Abnormal Blood Glucose 

Seventy-four percent of the farmworkers surveyed had abnormal blood glucose levels 

(> 100 𝑚𝑔/𝑑𝐿). For non-H2A workers the prevalence was 70%, while it rose to 77% 

among the H2A workers. Fasting blood glucose measurements could not be guaranteed 

for this study, which creates some difficulty when making direct comparisons with the 

general population; however, data from the 2005-2008 NHANES provide some estimate 

of the magnitude of the difference. Based on fasting glucose/A1C measurements, 35% 
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of those age 20 or older (36% for Mexican-Americans) had pre-diabetes, and an 

additional 11.3% (13.3% for Mexican-Americans) were diagnosed with diabetes (Centers 

for Disease Control and Prevention, 2011). When categorized in the same way as this 

study, these numbers would translate to an “abnormal blood glucose” prevalence of 

46% (for the general population) to 49% (for Mexican-Americans). Even accounting for 

differences in measurement, these prevalences are drastically lower than in the study 

population. 

Anemia 

The overall prevalence of anemia in the study population was 33%, and no difference 

was detected between H2A and non-H2A workers. Anemia is rarely investigated as a 

health problem among adult men, especially in the United States, meaning that data to 

which these results can be compared is hard to find. However, an analysis of NHANES 

data from 1999-2002 by the CDC’s Division of Nutrition and Physical Activity estimates 

that the prevalence of anemia in US men ages 20-60 years is only 1.5% (World Health 

Organization, 2007). In light of this information, the prevalence of anemia in the study 

population appears to be alarmingly high. 

 

Summary 

Overall, the study population experience lower rates of overweight/obesity than the 

general US population, as well as slightly lower rates of elevated blood pressure. On the 

other hand, the prevalences of abnormal blood glucose and anemia are much higher. 
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H2A workers were found to have significantly worse outcomes for body mass index 

and blood glucose level than their non-H2A counterparts. However, non-H2A workers 

were more likely to be hypertensive. Although no difference between the two groups 

was found for anemia, the overall prevalence is quite high at 33%; the World Health 

Organization categorizes any anemia prevalence between 20% and 39.9% as a problem 

of moderate public health concern.  

  



41 
 

Chapter Four: Discussion, Conclusions, and Recommendations  

Summary of Findings 

This was a cross-sectional study investigating the health of 2599 farmworkers in South 

Georgia. Data on blood pressure, blood glucose, and hemoglobin was collected over a 

10 year period, and body mass indices were collected during the last two years of that 

time. Fifty-seven percent of the workers were overweight or obese, 24% experienced 

hypertension, 74% had abnormal blood glucose, and 33% were anemic. H2A workers 

appeared to have worse health than non-H2A workers in terms of body mass index and 

blood glucose, but these results were more mixed when compared with the general US 

population; the study population had a lower prevalence of abnormal BMI than both 

the general population and Mexican-Americans, but the prevalence of abnormal blood 

glucose was much higher than in both the general US population and in Mexican-

Americans.  

 

Cardiovascular Health 

It is possible that the cardiovascular health differences between the farmworkers and 

the US population are artifacts of income and activity levels. Farmworkers may have 

less control over their food choices or less access to healthy food than other segments of 

the US population, both due to their low salaries and relative isolation. Performing hard 

physical labor all day is liable to help reduce body mass index, even if non-nutritious 

foods are being consumed—these high activity levels paired with poor nutritional 



42 
 

intake may help to explain the dichotomy of (relatively) low BMI yet high blood glucose 

levels seen in this population. 

Farmworkers with H2A work visas appear to have worse cardiovascular health than 

those working without documentation—this may seem counterintuitive because the 

H2A work visa carries certain minimum terms (in regards to payment, housing, meals, 

and transportation) that a farm operator must comply with, while of course those who 

employ unauthorized workers are under no such requirements. However, several less-

obvious factors may play a part in determining the health of migrant farmworkers. 

It is possible that the observed differences are a result of the “healthy migrant effect”: 

unauthorized workers are more strongly selected (because it is a bigger challenge for 

them to make it to the US) and are therefore healthier than their H2A counterparts. 

However, this seems unlikely because a slight increase in body mass index is probably 

not a dramatic enough health effect to impact migration potential. Nonetheless, it may 

be possible that selection plays a role in a different way: H2A workers on any given 

farm typically come from the same sending location in Latin America, as the farm 

operator generally arranges for group transport through a contractor (Geffert, 2002). 

Additionally, H2A workers are returned to their city or town of origin after each 

growing season (US Department of Labor, 1952), while undocumented workers are 

rarely able to make the return journey. If H2A workers tend to originate from areas 

with a higher prevalence of diabetes and obesity (compared to non-H2A workers), they 

may be more predisposed to those conditions before they ever enter the US. 

Unfortunately, it has been difficult to find any research documenting respective sending 
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locations of H2A and non-H2A migrants.  This makes it difficult to determine whether 

the poor cardiovascular health of H2A workers is due to their time in the US, their time 

at home, or some combination of the two. 

H2A farm operators are required to provide either three meals per day (for which they 

are allowed to charge workers) or free and convenient cooking facilities (Geffert, 2002); 

however, there is no guarantee that the meals provided are superior in nutritional 

quality to those that non-H2A workers provide for themselves. Similarly, H2A workers 

are guaranteed minimum wage, and it is possible that these increased earnings are, 

perversely, detrimental to their health, as the money may be used to buy foods that are 

less healthy or to treat family members to meals at fast food restaurants (both in the US 

and upon returning to Latin America). A recent study shows that adolescent obesity in 

Mexico is positively associated with household wealth (H. S. Ullmann, Buttenheim, 

Goldman, Pebley, & Wong, 2011), and another found that high rates of migration in 

Mexican communities were associated with increased obesity, especially when 

migration was accompanied by remittances (Riosmena, Frank, Akresh, & Kroeger, 

2012).  

 

Anemia 

The prevalence of anemia in this sample is disturbing; at 33%, it qualifies as a moderate 

public health problem according to WHO classification criteria (World Health 

Organization, 2011).  
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It is likely that the etiology of anemia in the study population is multi-factoral: poor 

intake of iron (or other nutrients needed for hemoglobin formation, such as B12), 

gastrointestinal conditions such as ulcers or hemorrhoids, and chronic diseases. 

Individuals with diabetes have been shown to be at increased risk for anemia, 

particularly those with reduced renal function (Bonakdaran, Gharebaghi, & Vahedian, 

2011; M. C. Thomas, MacIsaac, Tsalamandris, Power, & Jerums, 2003); based on the 

elevated levels of blood glucose in this population, diabetes is a likely contributor to the 

high prevalence of anemia. Additionally, several studies have confirmed a possible 

etiologic association between pesticide use (especially organophosphates and 

organochloroquines) and aplastic anemia (Fleming & Timmeny, 1993; Prihartono et al., 

2011); thus, it is plausible that pesticide exposure may contribute to anemia in the study 

subjects. However, this is pure conjecture as the pesticide exposure of the study 

population has not been systematically assessed and aplastic anemia cannot be 

diagnosed without a bone marrow sample. 

 

Strengths and Weaknesses 

This study examines health outcomes in relation to visa status, but without information 

on risk factors or behaviors that may potentially be related to those health outcomes, it 

is difficult to draw strong conclusions. Many of the study’s limitations are related to the 

fact that data came from clinical records (as opposed to surveys or interviews). This 

meant it was difficult to identify factors that may have had an impact on cardiovascular 

health, such as length of stay in the US, or those that may have contributed to the 
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observed differences between H2A and non-H2A workers, such as sending 

cities/regions in Latin America. Other studies have examined issues surrounding 

health and food security in this population; in 2011 Hill et al explored predictors of food 

insecurity, including visa status (Hill et al., 2011), and Sibley followed this in 2012 with 

an unpublished examination of the relationship between food insecurity and chronic 

disease risk (Sibley, 2012). This investigation expands on those two studies by 

evaluating the risk of chronic disease in relation to visa status. However, Hill et al 

found that H2A status was associated with increased food security (Hill et al., 2011), 

and Sibley found that food insecurity was strongly associated with high blood glucose 

(Sibley, 2012). These findings make the health differences observed here somewhat 

surprising. A comprehensive study may need to examine food insecurity and disease as 

well as visa status and other migration factors.  

The large, homogenous sample is a particular strength of this study. The study also 

adds to the knowledge base about this underserved population, filling in gaps in 

information and identifying clear priorities for care. Unfortunately, the cross-sectional 

nature of the study meant that only associations could be examined, not causations—in 

the future, a longitudinal study of migrant workers might help untangle some of the 

relationships between migration and obesity. 

 



46 
 

Recommendations 

Research 

These results highlight the opportunity for future research that further examines the 

relationship between migration history and health. One opportunity to extend this 

research is by gathering additional information during clinics; for example, a sub-

sample of clinic intake forms could be amended with questions asking patients about 

their place of origin and length of stay in the US. As mentioned previously, a 

longitudinal study of this population may also help to shed new light on these issues; 

however, this is a notoriously difficult population to follow, so implementation of such 

a study may prove to be unrealistic. 

There is also a need for additional research examining the causal pathways between 

visa status, food insecurity, and poor cardiovascular health outcomes. Some studies 

have identified a possible relationship between food insecurity and diabetes, especially 

in Latinos (Fitzgerald, Hromi-Fiedler, Segura-Perez, & Perez-Escamilla, 2011; Sibley, 

2012) and low-income populations (Bawadi et al., 2012; Seligman, Laraia, & Kushel, 

2010); additional research can help to clarify this association. It may also be worthwhile 

to examine housing conditions, and specifically kitchen facilities, in relation to visa 

status; studies of North Carolina farmworkers have noted that substandard housing 

conditions appear to be associated with H2A status (Thomas A. Arcury et al., 2012; 

Vallejos et al., 2011). A recent study that focused on cooking and eating facilities found 

that not only did a substantial number of them violate state and federal standards, but 
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these violations were more common in residences with fewer H2A workers (Quandt et 

al., 2013).  

Additionally, the high prevalence of anemia in this population indicates the need for a 

comprehensive assessment of possible risk factors. Specifically, the potential 

relationship between diabetes and anemia in this population should be evaluated. 

 

Public Health Practice 

Based on the high level of abnormal blood glucose in this population, diabetes 

prevention and management should remain a key area of focus for the Ellenton Clinic 

and FWFHP. When possible, the clinic should explore additional ways to reach out and 

present information on this topic to farmworkers; this could include training lay health 

educators (“promotoras”) in the farmworker community or producing health-focused 

broadcasts for Spanish-language radio stations.  Staff will need to collaborate with 

farmworkers to develop realistic strategies for managing glucose and obtaining 

nutritious, culturally appropriate foods, given the constraints of their work and 

financial situations. Community-based diabetes prevention programs have been shown 

to be particularly effective at reducing obesity and blood glucose levels in Latino 

populations (Ockene et al., 2012; Ruggiero, Oros, & Choi, 2011; Shaibi et al., 2012), so 

with careful planning it may be possible to effect a dramatic health improvement 

without overly taxing the clinic’s limited resources. 
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Policy 

Of course, the excellent work done by the FWFHP and the Ellenton Clinic is only a 

temporary solution to many of these health problems. All farmworkers need the 

consistent ability to access and afford healthcare, including preventative services. 

Making this a reality will likely require not just revamping the H2A program, but 

comprehensive immigration policy reform. Reforms are also needed in the agribusiness 

industry; this study adds to the abundance of evidence showing the ill health effects of 

industrial-scale farmwork. It is time we moved towards a more just food system—one 

that treats farmworkers as the human beings they are, and not as machines. 
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Appendix Table A 1: Distribution of study participants by camp and year 

All values given as n (%). H2A camps are labeled as “H2A Farm 1”, “H2A Farm 2”, etc. All other camps 
(labeled with letters) are non-H2A. 
Camp  2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total 
H2A 
Farm 1 0 (0) 0 (0) 0 (0) 

79 
(3.04) 0 (0) 

38 
(1.46) 0 (0) 

22 
(0.85) 0 (0) 

54 
(2.08) 

193 
(7.43) 

Farm A 
0 (0) 0 (0) 

18 
(0.69) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

18 
(0.69) 

Farm B 
0 (0) 

33 
(1.27) 

55 
(2.12) 

30 
(1.15) 

29 
(1.12) 

32 
(1.23) 

29 
(1.12) 

24 
(0.92) 

12 
(0.46) 

12 
(0.46) 

256 
(9.85) 

Farm C 
0 (0) 0 (0) 

13 
(0.5) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

13 
(0.5) 

Farm D 7 
(0.27) 

57 
(2.19) 

27 
(1.04) 0 (0) 

32 
(1.23) 

34 
(1.31) 0 (0) 0 (0) 

11 
(0.42) 

15 
(0.58) 

183 
(7.04) 

Farm E 
0 (0) 

25 
(0.96) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

25 
(0.96) 

Farm F 
 

62 
(2.39) 

65 
(2.5) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

127 
(4.89) 

Farm G 
 0 (0) 0 (0) 26 (1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 26 (1) 
Farm H 

0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
24 
(0.92) 0 (0) 

23 
(0.88) 

47 
(1.81) 

Farm I 
0 (0) 0 (0) 0 (0) 

4 
(0.15) 

4 
(0.15) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

8 
(0.31) 

Farm J 
 

5 
(0.19) 0 (0) 0 (0) 

5 
(0.19) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

10 
(0.38) 

H2A 
Farm 2 

67 
(2.58) 

87 
(3.35) 

79 
(3.04) 

124 
(4.77) 

112 
(4.31) 

111 
(4.27) 

56 
(2.15) 

81 
(3.12) 

48 
(1.85) 

82 
(3.16) 

847 
(32.59) 

Farm K 27 
(1.04) 

42 
(1.62) 

25 
(0.96) 0 (0) 

15 
(0.58) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

109 
(4.19) 

Farm L 
0 (0) 

11 
(0.42) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

11 
(0.42) 

Farm 
M 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

23 
(0.88) 0 (0) 0 (0) 

23 
(0.88) 

Farm N 
0 (0) 0 (0) 0 (0) 

70 
(2.69) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

32 
(1.23) 

102 
(3.92) 

Farm 
O 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

21 
(0.81) 

19 
(0.73) 0 (0) 

40 
(1.54) 

H2A 
Farm 3 

8 
(0.31) 0 (0) 

74 
(2.85) 

79 
(3.04) 

74 
(2.85) 

64 
(2.46) 

69 
(2.65) 

58 
(2.23) 0 (0) 

9 
(0.35) 

435 
(16.74) 

Farm P 
0 (0) 0 (0) 0 (0) 

40 
(1.54) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

40 
(1.54) 

Farm 
Q 0 (0) 0 (0) 0 (0) 0 (0) 

44 
(1.69) 

28 
(1.08) 

14 
(0.54) 0 (0) 0 (0) 0 (0) 

86 
(3.31) 

Total 176 
(6.77) 

320 
(12.31) 

317 
(12.2) 

431 
(16.58) 

310 
(11.93) 

307 
(11.81) 

168 
(6.46) 

253 
(9.73) 

90 
(3.46) 

227 
(8.73) 

2599 
(100) 
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Appendix Table A 2: Distribution of participants from H2A camps vs. non-H2A camps by year. 

All values given as n (%). 
Camp 
Status 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total 

H2A 75 
(2.89) 

87 
(3.35) 

153 
(5.89) 

282 
(10.85) 

186 
(7.16) 

213 
(8.2) 

125 
(4.81) 

161 
(6.19) 

48 
(1.85
) 

145 
(5.58) 

1475 
(56.75) 

Non-
H2A 

101 
(3.89) 

233 
(8.96) 

164 
(6.31) 

149 
(5.73) 

124 
(4.77) 

94 
(3.62) 

43 
(1.65) 

92 
(3.54) 

42 
(1.62
) 

82 
(3.16) 

1124 
(43.25) 

Total 176 
(6.77) 

320 
(12.31) 

317 
(12.2) 

431 
(16.58) 

310 
(11.93) 

307 
(11.81) 

168 
(6.46) 

253 
(9.73) 

90 
(3.46
) 

227 
(8.73) 

2599 
(100) 

 
Appendix Table A 3: Univariate statistics for continuous variables. 

All values given as mean (standard deviation).  
Variable H2A Camps 

n=1475 
Non-H2A Camps 
n=1124 

Overall 
n=2599† 

Age 
(𝒚𝒆𝒂𝒓𝒔) 

31 (9.5) 31 (9.7) 31 (9.6)  

Blood Glucose  
(𝒎𝒈/𝒅𝑳) 

121.4 (35.3) 118.4 (37.89) 120 (36.49 

Blood Pressure (Diastolic)  
(𝒎𝒎𝑯𝒈) 

77 (9.7) 77 (10.4) 77 (10) 

Blood Pressure (Systolic)  
(𝒎𝒎𝑯𝒈) 

123 (11.9) 124 (12.9) 123 (12.4) 

Body Mass Index  
(𝒌𝒈/𝒎𝟐) 

27 (3.8) 24.8 (4.20) 26.1 (4.16) 

Hemoglobin  
(𝒎𝒈/𝒅𝑳) 

14.5 (1.45) 14.5 (1.53) 14.5 (1.49) 

†Note: Date for body mass index was only collected in 2011 and 2012, so the BMI variable has an overall 
sample size of only 238 (134 H2A, 104 non-H2A). 
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Appendix Table A 4: Comparison of health outcomes (continuous variables) between H2A and non-
H2A camps. 

All values given as mean (standard deviation). An asterisk (*) denotes significance (p<0.05). 
Variable H2A Camps 

n=1475 
Non-H2A Camps 
n=1124 

p-value 

Blood Glucose 
(𝒎𝒈/𝒅𝑳) 

121.4 (35.30) 118.4 (37.89) 0.06 

Blood Pressure (Diastolic)  
(𝒎𝒎𝑯𝒈) 

77 (9.67) 77 (10.41) 0.11 

Blood Pressure (Systolic)  
(𝒎𝒎𝑯𝒈) 

123 (11.9) 124 (12.9) 0.09 

Body Mass Index  
(𝒌𝒈/𝒎𝟐) 

27.1 (3.85) 24.8 (4.20) <.0001* 

Hemoglobin  
(𝒎𝒈/𝒅𝑳) 

14.5 (1.45) 14.5 (1.53) 0.72 

 

 

Appendix B: List of Acronyms 
BMI Body Mass Index 

CDC Centers for Disease Control 

FWFHP Farmworker Family Health Program 

ICRA Immigration Control and Reform Act 

MSFW Migrant and Seasonal Farmworkers 

NAWS National Agricultural Workers Survey 

NCFH National Center for Farmworker Health 

NHANES National Health and Nutrition Survey 

OSHA Occupation Health and Safety Administration 

SORH State Office of Rural Health 

USDA United States Department of Agriculture 

WHO World Health Organization 
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